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materials, especially the quartz sands and the limestones used as a
flux in the fusion of the batch.

Certain volatile acid constituents are eliminated in the process
of burning, as the carbon dioxide, CO., of soda ash, but this is used as
a fluxing material. Even the quantity of water contained in a ton of
glass sand appreciably affects the composition of the resulting glass.
Sand, therefore, must be perfectly dry. If it is shipped wet to the va-
rious factories from plants without dryers, then the sand must be
thoroughly dried at the factory before mixing the batch.

REQUIREMENTS OF GLASS SANDS.

1.    The sands must be thoroughly dried.   If the water used in the
washing of the sand has not been driven off by artificial heat or ex-
posure to the sun's rays, not only will the finished product be affected
but difficulties also will arise in mixing the batch.

2.    The sand must be essentially pure white quartz grains, free
from clayey matter and the pale yellowish or brownish coating of
iron oxide so frequently seen in sand.

3.    The sand must be  of uniform mineral  composition, or the
quality of the glass will fall off, or the glass will refuse to melt freely
at the temperature desired.    Its chemical analysis should show not
less than 99 per cent of silica, and some analyses will reach 99.97
per cent silica.    One factory visited this summer placed its require-
ment as high as 99.99 per cent silica, with the maximum limit of iron
oxide at 0.005 per cent.   A sand of that purity would be extremely dif-
ficult to obtain, and the glass manufactured from such sand should
be the very best glass possible to produce.

4.    "Uniformity of  size  in  the  individual  grains  is required.   A
few of the superintendents of plants visited place evenness of the sand
grains on an equality with a very high silica content.    Just how far an
even melting of a batch depends on the shape of the sand grains is
not definitely known, but it is obvious that sand grains of uniform
shape will mix and melt more  readily than one whose  grains  are
angular, subangular and rounded fragments.

Elutriatipn, or the classification of sands according to size by
means of upward currents of water, is carried out on the assumption
that the material is composed entirely of quartz or minerals of the
same density. Most glass sands contain so small a percentage of the
heavier or lighter minerals that the error introduced by the latter is
less than that due to experimental causes.

Mechanical analyses now successfully used in the preparation
of glass sands require that the sand shall be up to 90 per cent approx-
imately the same grade. Sand grains more than 1 mm. in diameter
appreciably reduce the commercial value of the sand. The better
sands should have no grains more than 0.5 mm. in diameter. Higher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